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Abstract of JP2000349765 
PROBLEM TO BE SOLVED: To provide a 
packet exchange which avoids generation of 
HOL blocking, improves throughput and 
reduces a buffer overflow frequency. 
SOLUTION: This device is equipped with input 
buffer parts 10-1 to 10-n which are provided by 
every input ports and temporarily accumulate a 
packet that reaches a corresponding input 
port, a switch exchange part 20 which controls 
connection of an input port and an output port 
and switches a packet, and a main arbiter part 
30 which performs arbitration processing for 
deciding any of which input buffer parts 10-1 to 
10-n an output permission to a specified output 
port is to be given to. With respect to each of 
the input buffer parts 10-1 to 10-n and each of 
output ports 101-1 to 101-n, in the main arbiter 
part 30, a destination output port which is 
ready for output is compared with an output 
port in an empty state in the input buffer parts 
by specified order, the coincident input buffer 
parts 10-1 to 10-n and the output ports 101-1 
to 101-n are coordinated to one another, and 
the output permission is given. 
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[RM HOL:/a**>y©»£4BMU-c\ xju 

y77»1 0-1-1 0-n£, A*J#- httUTJ*- 
gH20£ % A^1/<^77SP1 0-1—1 0-n<Dot><D 

>>T>7-tf^gP3 0#. fcA^A^rffil 0 - 1 - 
1 0 - n h 1 0 1-1-1 0 1 - n ilCBH 

UT, Wffi<0M»7?, A*Ay:7 7BMCi3lvC/*5rv h 

#-h<t«:Jtttu -»-r*A^ty7 7ffli 0- 1 - 

1 0 - n <hffi^*- M01-1— 101-n <h£*t/£ 
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BtTlEA^7K-Hcr<!:lcglte.tx. ft/Cf^A?!*- He 
SJ«f-5/^y hSr-B#WlcS«^--5A^)Ay7 7<t:. 
SWEAT!*- htg5Em^^- K.fcrolSJSSfcS'Jap UTA 

WIEA7J Ay 77©5 ^<Ot\-rtllCSf^<DSaiEtiJ^*- 
B4ET-K^a«. B5ie=S-A^A-y7 7<kfttlKS-a3^^- 
*M^IHHEtltfJ#-hi*JtlBU -Ift-r-5litIEA7JA 

BtrES-ATjA-y^r*. ^»^i&e>ftfc)iiJ?icu7iA<o 

TttlU 

Jtaf ©ttiEAaAy^Ticuuc. ^to^enfciii 

*<pl^d^<h' 5 4 c £ ic J; U A>r v h © m 

Ma*ft5C<!:«^m<t:t-5ig*lM1 icEKOA^r;/ h 

sfflic3ta-r-5B0EA7jAv7 7*. snEia<?*&s^ 

frft-SfctflC. BftEATjA^^TlCSa-T-SJlIS^ICUTi: 

fiflEitt7J#— hS^3(c^Tgt7Jlcfc£*t&,fc£-5 
B3Eaj7J#- h£. 7tf-h»lcffi=3*-£laHft<DirtrEIHf? 

13*11 2 lcEK©A$--;/ h£j£gB. 

[a^«4i fitE7-e^¥ifiA*. 

iU 

^a*©«trEaiTj^-h(cBiUT. ^4&£»s>n7tJ!# 

ICbfc*ioTB5E#ATjAy 7 7d<SS a *©tfJ7J#- 
7j£ff? MEATJ A 5/ 7 7 S A^JA v -P 7 3SJR 

SffllcSIt -5iniE£H7]/t<-h£, BtElBHSiftJItffTto 

n-s/itxic B5Emrj^-hicga-r4Jii)?icu/t*<o 

WEAtjA •;/ 7 7 SMIRKS icfc 1 \T£tJJ ICfc3*t& <fc ft 



•5B9EA7jAy:7 7£. haic^f SBSkDMR 
SSf?MS;!><?T*>tl-&fctflc. HfrEA7)Au/:7 7i!HR«ilI 
<Dl*3*t tl <!: f -5 JRJ* IC I, i TISi if -5 C t £#8t 
<h-r4i§*^4 (CEtS<DA>r*;/ h*£&£S. 

iftEA7jtf- hCSIftUb/t*-? h£liilEA7J#- He 
*}J£ UTSI7 fetifcA y77 ¥K(C-B#fl*l(cSSS U 
WES-Ay77¥R<tB9ES-tH7j/K-h<i:lCBaUT. Ftf 
3t©*l»-C. ^EA7 7 7¥SlCfclNT/t>T7 haj7j2g 

-hi*ifc*U -Bt-r-5ft3EA7]/<-v7 7<!:gtlEm7] 

IV 

^Eia^a©^lC/SDT. BtrEA7J7|«-htgiJEffi 
:7)/|*-h<fc<DigSi£Si]iSlLTA>r-.y h*SE»-T4ct* 

[&*JS7] iflrEIBteJfiillCiiO-C 
B3ESA7jAy7 7*» ^»5£to£nfclIl#lCL;fciO<o 
TtlU 

2gB^©g5EA7]A-v7 7lClibr. ^#i£«>£>ftJtJlS 
J?ICU/t*«oTSirE=&ai7J^- HCfcf-f £A<x-;/ hJiSTJ 
^ftfe^i: ? a>£Jli;*82-f -5 C £ IC «fc U /'C'r h<D& 

«ia*ft5> z£&ftmfrzmm& 6 icEtt©^-c »f 
im&m8i saEiaf?4asicfci\T. 

S«lC3ta-r-5ffirEA7JA-y77«:. BttEiS<¥MS*<ir 
B5EA7jA-v7 7lcea-r-5)llfflCUfc 

B9Em7j/K- h£, *-haic*asr4iHi»©B?Eiafii 

**84 <hr -5MS0IC TISitS C ii Zft&t? 4 

iS^7 (cE!S0>*-r y^»J®7ia. 
[3*^9] fitlEilH?«lS(CfclNT. 
ffirEffi7]/K-h«r. ^«>S«)enfcJliJ?ICU7l:*toT3& 
IU 

«atfcoffirEai7)*-hicMUT. ^»^»&nfciis/? 
ic L/ttfo t^es-atj a 7 7 a *©aiTj^- 

h lC*t-r 5 A>r h JiiTJ bI^A» £* P frzmvitfi&i-z c: 

<tic«fctjKga*©aiTj^- h*?s^<turA^u/ hm 

7J*?7r>SiJEA7jAy 7 7 *;*S-T4A7J/<^ 7 73MK 

[gi*si o] fitrESH^sasicfc^r, 

SI7JIC*a-r-5BilEai7J^-hS:. B9EltSf?iiaa^?Tt5 

n-5fct;ic. strEaiTj^- hic^a-rsnsfficufcdt-D 
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<oikm*i& ft zmmc u^^tisit^ c t *«» 
[iS^Jii i] haurciflnstu jis^a* 

T, 

IttEArt*- HcH*Ufc/«r-;/ h£fiaEA*#- hIC 
U TRIt £> ttJfcA y 7 7 IC— ■* ft ICSS U , 

flt*f-C*Tl^4«fta*#- h &ffl*tt»«!>ttE«*l# 
-h<h£J±»U -»-r*mEA^t^7rt«IEU* 

IV 

lBEHff«ia©ia*IC«SCT, ffiFEA^l^- htffifEas 

ftmt-tZ** **W»:/n^5A*ttlALfcE1»l» 
». 

2] mEMMHIC&ltT. 

T*BU 

*icufc*«ormE*ai**-nc»-r*/t>ry hffl^ 

y«»;/a^5A*ttlAUfcE1I«#. 
[§t#il1 3] ffiEMff«MIC&L\T* 

««iic»af*mEA*/ty77*. nKM#uatfif7 

fc>*x4;ttX[C, (WEA*/ty7 7lC»H-r«*J»ICU*: 

i»Ea*#-h*» *-h»ictaar*iaa©ttEHff 

»»t^4«J?ICLfc^oTH«r-r*C<k*«at-r4 
ttttHI 2CEI^;***5 L «»:/Py5A**tAL'fc 
EltiM*. 

[M*JH1 41 JttEHfMMICfcOT. 
WEa^*-h*. *to3e»Sftfc«#ICUfcA*oT* 
IU 

aBHfiOmEa^JK-McBBUT, ^a&£a&6*i*:J«ff 

icL//t«*oTmE#A*Ay7 7*«tt»a"i>©m**- 

^*fr5ll9EA^/ , Cy7 7*aS-r«A^Ay7 7iI!«i 



^M»^oy5A*tMAUfcE««tt. 

[0|*H1 5] MEBff»3BIC*l\T» 
«Wlc*Bf*ttEW:fc#-h*. *E«ff«W30«fft> 

tisjttfic. stfE£t^^-h(c3ia-r4iii^icu/tA<o 

TWKU 

fflEA^jA 777 StR^gi IC £ C \ T«ffl IC&SM& <t 
*ttEA?jAv77*. #-httlc«»r*H»<DmE 

■»«a#fitoti*fctx(c. nEAA/t^7 7S«itta 
©tt*w* fr««ff ic ufctfo tjewt 4 c: t 
t-r*«#aii 4icE«®**y««p:7p^A**& 

[0 0 0 1 ] 

[*M©«t-4tt«#»] *»WB, ATM (Asyn 
chronous Transfer Mode) H<D 
9\*ry m«tt«*ffll^T»3£fl!)A^*-htlH**- 

[0 0 0 2] 

»fls*BUWJ-*BT**. ft*. CKOmoA-Jry h£S 
SUB, SI 6lC^ctp|C, A^tK-KI 00-1- 
1 0 0 - n (A?1#- hi 00-3—1 00-n liS^ 
■tt-S") IcHaufc/t-Jr-;, h^-B$WCISt^A^^7 
7 7*1*1 61 0-1 — 1 61 0-n (A?lAC:y7 7Sn 
6 10-3-1610 -nliHStf) <h, h£r 

ffil 6 3 Oi 

[0 0 0 3] *<f y ^JE»W 1 6 2 0 OffiiSi LTI4, 

(ON/OF F«) ««3V#jL6tl«. C^tSETC 
(4. lM<0A*#-h*1*ftfl!)ai^*-Hc»LTWI» 

y hA«iI-K?-^*<»«*tiTL*pO-C. HI— *>f5 

- H*K^-olc*J|B-r4*B*«*a. 

[0 0 0 4] &A?1#— hi 00-1—1 00-nSlC 
ffl8Sft*AWy77»l 61 0-1-1 6 1 0-n 

14, *n*n#-©«ia*a.--i e i i *«jt-a**. 

A*)^- hi 00-1-1 0 0-n ICgJS^-^A^r^ h 

^ifflii+iL- 1 6 1 i <DWi'&m\zwmTz>£mz. mm 

±=L-^ 6 1 1 (0Jtn*6J«(CX-f y*-jE»ffl1 6 2 0 

^asm-rs. Aia^^an e i o - i - 1 6 i o- 

n 14, df^tH^)*- h101-l-101-ln (ft*) 
hi 01-3-1 01-n l*HS1t**) fC/^w h 

«m^iufci^*Eiaufcai^*at«^i 6 5 0^7- 

tf^ffll 6 3 0ICRWT5. 

[0 0 0 5] 7-tf^SRl 6 3 014, ^C>r^ h«S8*«S5 
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ttlC. iS^JgS^ffi^pJff^l 6 5 1 CiUAJlAy 
:?7§P1 610-1-161 0 - n IZjEPbi+^a 
[0 0 0 6] fft|&ffi0MflF«BMIl?*. 
A*)*- hi 00-1-1 00-n lCP]3i {slt/Vrv h 
(i, lftS+a-1 6 1 1 <Ogt&SlCgta£tl*o A*A 
^^7§B1 610-1-1 61 0-nlt 1UI+ZL-1 

6 1 1 <o9tm^v h<D^y^mwt^^s m&rt'rv v 

tfiZ<D$tfV#- hl01-1-101-n £&9t£ UT 

i\*a>*ie»u esoictu, z-e 

* SRI 6 3 0lcMUT3ttfc$frC**m:a#--h 1 0 1 
-1-1 0 1-1 n^cDft;t]^3K£ifi$En-f £o 
[0 0 0 7] 6 3 Ott. ±T<DXJ}/iyy 

7SP1 6 1 0-1-1 6 1 0- nA>&4>tU:ftS4*{B4l 
6 5 0*8ftLT, «»(0A*Ay7 7»1 6 10-1 
— 16 10- n*6R- hi 01-1-1 0 
1 -n|C«-r*tU««a***ii6 (II6»4B») IC 
I*, ^a)A*l/<y7T»l 6 1 0-1—1 61 

0 - n tD^lcm^i*^£^A£ J; o lzm&£riz)o 

[0 0 0 8] j9r£4>tU:fc# — h101-1 — 101-n 
(CfctLT— O<0A*jAy7 7»l 6 10-1-1610 

-n^e><o£ja^s*u^tMi^ sKHia#-n o 

i-i-i o l - n icW-TftlH^ltarrd:* SttttAftA 
ty 7 7ffll 610-1— 161 0-n (C-^x.-5 0 
[0 0 0 9] ±T(0£B^I3tf- h 1 0 1 - 1 — 1 0 1 - n 

TirFRlff^i 6 5 1 IcJcU, I*5S^/ili£*iPT^ 
AAAy77»l 6 10-1-161 O-nlCiSSJf 

[0 0 10] *##SttAft&hftA*]A*77'»l 6 

1 0-1-1 6 1 O-nli, 9tf&rttrv h£A-Y y^JE 
Ml 6 2 O^ttt*. 

[0 0 1 1 ] A-Y 2 0 f^:. 7-tf^SPl 6 3 

hi 01-1—1 01-n ^A-Y 
[0 0 1 2] 01 7li v A-f v/^Xlftfln 6 2 0**HO 
^A^tP- h# 0-# 3 <fc0O<D«;fitf- h# 0-# 3 

<fc©i«©A^:y^>y*?T5a^*s^BTA*. hi 

7 t» A*J#-h#0©jfeB[/*Sr* h^£li^ 

o(oa^- h# o h# 2tfmmznT^ 

*. *fc, A*tf-h#1 £#2<05fc^/^;/h i t>£;t 
[0 0 13] COB*, A?ltf-h# 1 t#2<D9tWi# 

h (#k #2) a*ffi*««iT. aojMfca**- k 



HSI*. HOL (Head Of Line) ?Py + > 

^tttttwitw ^-^hosi;ftWy778nt 

[0 0 1 4] A^3Ay7 7ffll 6 10-1—16 

1 0 - n<Dmm*=L- 16 11 hlC^/S^-tt 

7^-hl 01-1-1 01-n iCW/feDtfSS+o.- 1 

6 i i [zrt'ry hzwm?z>&o izm&L u /tn^r-c* o 

T*k #A?jA!y:7 7fiM 61 0-1-1 61 0-n 

Bi«iuTa?i***a-r«ff3jarB» A-sm^tf-h 

1 0 1 - 1 - 1 0 1 - n 'SOta^M^tPTSn* tflll 
<£>tti?l#- hi 01-1-1 01-n ICMJfc-r-SIraJI* 
a-1611 (MteH^-Jr* h*«HOLyPry*>^«» 

[0 0 1 5] 

hfi«SB«. aa<9A*tf- h^ftA^Ufc 

[0 0 16] A^lAy77ffl©ttS*a-«:HJ^ 
#-MC»Jfc*1*T5«iJU htC*t/SU£: 

»?tt» »A*iAy^7»3&cRi«iiuTai?is**a-r 

h3&«HOL^Py*>^«IBICM-DTL*tV AJU-y 

[0 0 17] *5SWltt* ±Kf£*©*jfli*»3iU HO 
L3/Py*>^<B*±*ElBLT. AJU-^y h<DfpJ± 

atf^A^^^ja^ftBtficA^^^Ma^py 

[0 0 18] 

a»©a^#- ht^BBTA^y^V^frpA-Jry h 

xjftgaicfcnT, miEA^TK-hcrticHweti, ** 

JtB-TSA^J*- HcH*f *yt4ry h£-R$tf)fegfSiJ- 
^A777i, Bai£A^*-h<tHtri5m^^-h<!: 

oaaiftsijaiLT/K-sry K*2ts»-r*A>f 

tK- h-N(oa*ii*pr*^s^*afi-rsH#«ia*ff 

7 7<hffirie#ai^^-h<h[C^UT. BfS(0MT, ffir 
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[ooi 9] fM*iS2©*5siU}tf)/t<iry h£J8ggii. 
lWfE7-£*¥Ka<. BiE£-A7J/<-:/7 7£. ^a&3£«> 
e.n/t)l||^ICbfc*toTgaL. £B*©lWEA7JA-j/ 
7 ^#5£#e>ftJtllJ*ICU7c#tjTmJE«- 

tti7j#- horrs/t*-? Y>mntmm»£5tp*m* 

<t-r-5. 

[0 0 2 0] 1M&l(3«>*MBj]4>/t4-y hSE&gBli, 

WET-e^sa** s»jic3gB-r-5BaffiA7jA^7 7 

iC^irSMStflCLfca^TMSiU ffiliEai7J^- hifi 

fctf IC. B5Effi:7)*- h3JR5!iJl<Dl*£*t&<»:-r -SJW^f 
[0 0 2 1 ] R3feX4Q:*9K9l4>'t9-7 hX&SHIi. 

HUT. ^4&S:i6e.nit)l|I^ICbfcA<oTg9K&A7J/t 

a o fi-r * ci ic «t y m% a * ©a tj * 

-h^ftfttUT/t^y haj7j£fi5lt9EA7JA-y7 7 

* j*jrr * A*/* y77 s««is*?7 c t zftmt-r 

[0 0 2 2] m*.&5<D*&W<0/t<ry hJE&glgli. 

ftirEfSgffiJItffrtoft-SfctflC. 85IEai7J/K- MC 
8a-r-5)l||ff|CUfc*^TS«rL/. ^TEAtjA y 7 7 jfi 
JRMSICtel>TS»](C^aE»ta<h^:5ffi[iEA7jA-v 7 7 

JttflC. 8irEArtA*77iHiRfflS©ftfittfc<i:-r*JiI 
J?IC TMSr-T -5 C <!: *t*S4«fr -5. 

[0023] ±m<nmfto2:m&Li-ztti<D*5tm*. ntr 
v hintrfflt\e>n. »i»coA7]*-h<tajs©ai7j^ 

- h<h©r B l©*-< y^^fr? h-SE&gg©:* 

* y^MiswsiicfcixT, a5eatj#- hiciijitL/ytA 

<ry h£B?KA:fi#-MC«j£UTfglTenfcA-.y7 7 
7)*-h<hlC|J{|LT. nf£OJMT. MIEA?7 7¥JS 

&s*tttt©metiia7i<-h&«itttu -ar^mia 



[0024] m&mi o)*mf\<D*-{ v^®m*in*. 

•y7 7lCMUT. ^«)^4{>6nfc)lI^ICUJt*<t>TS?liE 

7j^- h*;*^-r*ai7]/K- h3ij/M&g£'<T5 c 
at*-*. 

[0025] is*ffl8<D*»B^<ox-f y^-saa^aia. 
7*, mEHft»aftffft>n«fctfic. meatvc^ 

7lCJga-TS)iB^ICU>5:at^TM»rU. B(fEai7)*-h 

IC Ufctf? TISit S d 1 -f -5. 
[0 0 2 6] 9 

nfcUBj^icujta^TigBu ;&B*©iiiiEitt7j#-h 
ciaur. ^4&^:«)e>nfcJi/?icu>t*<-3TBinafi-A7j 

/< y7 7#i£«B*©ajrt#- Mctt-T-SA'T ;/ htU7J 

pi^t* 5 #«aixiiar4 c <t ict u n» g * ©m* 

*-h*ja«ti:UT/'C^rv hffl7j£?r?ltaEA7jA-.y 7 
7 *»JEt- -5 A7J A 777 a*R^S*ir 5 Z. £ 

[00 2 7] 1 0 ©*56W©^-f ^SJapTj;* 

7a«iftaicfcuTS«iic«ia«m<ttt-5ffi(iaA7jA-y 

7 7*. ^-hJaiC«a-r-5IU«S[©fi9i£PH?ftiSAtftt> 
txSfctXC. flOIEA7jyCy7 7SJR«ia©«IS»Sii:-r 

[0 0 2 8] ±E©Bfl*iS-Sfi£-r-5$e.lCft!l©^:5|Bfl 
li. /«ry hiiftTffltxf.tl. ffli»©A7J#-h<!:«» 
©aj7j7t<- K<!:©l«©^-f y^>i/^:fi^^<ry hS» 
£S£$WLT. ^-f •y5 L ><5 r ©Mffll«:? : J0 7v'ry^«iJ 
a7*P^7A*tSIAUtieiSj«i*lCfcl\T. «JI2A7J^ 
- MdimUfcA-T-'y h*B!rKA7J7|4- hlC*t/£UTS 
It ->7 7 3MSIC-ISH*) less U . v 7 

7¥Sifitliea-tB7J^-htlcKUT. 9f£OIH«-C. 
BtEAy7 7=Ff»ICtet\rA'!ry htU7J^«*<-C#Tl^ 
•S^tiSTJ/K- h<tS€rttH8©fitrEaj^^- hi«rl±« 
U. -St1-SB0EA7J>'<-y77<tB(FEtti7J^-h < !:*>t 

S©^SIC/SCT. MEAtj^- h <hWEtiJ7j7t«- h t. 
[0 0 2 9] Ki±©J;plC«t^$n-5*^Bflli. I»E# 
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7p y * ^tfSSSnT* - £ £08^ & c t 
[0 0 3 0] 

jut. mmz&muT^mjivm 

H©»«coi\TIWW*-«. Hilt **MO-*MJB 

14, A^3*-hc:tlCKI*6tl3tA^A!y7T»l 0 - 
(A^/<^/77gBl 0-3-1 0-nf4S 

strr) ^yfj»B2o» y-<>7-t:^eP3 

OifcftflM.*. fcfc, B1ICI4, *H*fe?f$SlCfc(j-^« 
[0 0 3 1 ] *«tt&ncD/t4-7 h£&gBI4, «*. 

yp^A(4, Wmfr-i^^itTH^. ¥3HM^ 

[0 0 3 2] ±KSMllc;l3l*"t\ AAAy77«1 0- 
1—1 0-n(4, 1-1-1 1 -nts A 

»^7-e^»1 4£, /«ry htHMBl 5 
A^A777gPl 0-1-1 0-n(C(4, MJiiJflOfcto© 
W*<»UaT6tlTt\a. *SMMBIBT«4, 7K-h» 
£N<hLT, 0-N- 1 y ST*. 

[0 0 3 3] A^l'*- hi 00-1-1 00-n (At> 
tK- hi 00-3-1 00-n 140^-tt-f ) <htB^3^- 
hlOI-1— 101-n (aj^^K- H 01-3-1 
0 1 - ntel^-e-f) <DMT/i<ry b&X4v?->#T 
**-f s/«a»ffi2 0(4, $lx.(4, ttfH*lctty»<& 

ati/tffi3Sfs<o*xjfi*HBB-r* (oN/oFFn) 

[0 0 3 4] A^l^- h 1 0 0- 1 - 1 0 0 -nMiU 
?37tf- h101-1-101-n (CI4, KjSiJOXL^COS 

*wwusT&nTu*. tf-hss^N^-r* 
o-N- 1 on»^sjuaTe>nTCN^. jt/su 

A*tf-h<D§^£, ^OA^tf- Meg®;* ft*: A* 

/ < y ^ r gfl<o 14-a-a- £ *> <o <h *■ & . 

[0 0 3 5] A^Ay 17 7 3*1 0-1-1 0-nl4, tB 
M 01-1-1 01-n (Ctt/£UTIESiJ$ft5 
frail+n.- 1 1-1-1 1 - n*-t<0rtffilC«|iSU A 



hi 00-1-1 00-n \z3m-?£/*<ry h£ 
hi 0 1-1—1 0 1 - n S(CfS#] ITS 
S^-^o **JMBIBTf4, IttB^cr>fa¥ffc:C0/t«)lC, 111 

1 1-1-1 1 - n (4?S$feai^^- h 1 0 1 - 1 
-1 0 1 -nJHIC/t** h*««-r*tLTl\**, 7 

p-^jicsat-^ii^T s t>f5i'&afM**ax^c<h^:<* 

A^A^yffil 0-1-1 0- n izmmztl* 
ftt\7\i- ^lz*\fclsttt&m*zL- 1 1-1-1 1 - n * 

MJBBTI4, ■MJl©IBI|ifc©fca&lC, 

[0 0 3 6] hA^gfll 2(4, A;/)tf-h 1 0 0 

-1-1 0 O-nrcSJJB-rS/t^ry hG^^fflfl^fi 

-itffl^-^^-^i 3^^-r^ct(Ccfcy, 

<ry h#«r«tf— e*£^;**J|jtetfl;*j7|*- h^KSf 

l-i-i l - n IW7 h£g?8ir£ 0 
[0 0 3 7] m 2 (4, tf^SB 1 4 COSfiS^^f 

:/p*£Bt**. 02ic^-r<tpic, +*-:/7-tf*gp 

1 4(4, ttftnftflmgflran 4 l fc, ttftftpTflma 
msBi 4 2 t*6«*Sti*. 

[oo3 8] tu^c«fli4atfli0i 4 i (4, w^wtfia 

7-tf*gfl3 0|canrr«. H3I4. ffl***«*5 0 
©7*-7y h<D-0ijT&6o *llj!r^i^SlC^5C^T^4, 
A<ry h*tU*Rrffift36ifetti^*-KO|||(C(4 ri j * 

E>au» *nia*nctt roj"*Ea-r«**i:UTc^ 

[0 0 3 9] ffi^rFPTfl^Sfign 1 4 2(4, mtifrfltfi 
ffl**-h*/X>rry hta^gPl 5(Cilftl^-^ 0 04 14, 

ta^fform^s i cd^^-v^ ho— pijt^-s. *n*fi 
mm\ztsi\xit. thtiPF*im^ 5 1 (4, AWy77» 
icai^itpr*^Axt^s^*5R-3rfli* (ack/nac 

[0040] hffi^sni 5(4, tf^T-tr^an 
4^eii3Epan^3Bftm^^- hic«/£L^is^+^- 

©jtW/^y h^IXUaiLTA^^- hi 0 0-1—1 

00-n icffisi-r^ e 

[0 0 4 1 ] 05(4, J**<>7-fc:*SP3 OOiM^ 

* a? 3 0(4, mwmm^z 1 ai^^3Rft^smsP3 
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2ii. mt)n^mnmmsn3 3t. m^m^-Rmm^ 

€U 3 4<t£ffil*.£. J*-f>7-t:*gfl3 Oli. sn^aa 
aSrU'rfrSiftlC. SSfMSSICftoTATJtf-M 0 
0 - 1 ~ 1 0 0 - n ttHJltf- h 1 0 1 - 1 ~ 1 0 1- 

nwia-c/^y h£&-r-5.fc?ic;W';/3 L ££gB2 0* 

[0 0 4 2] 061*. ffi^jKttijmJlJ^'J 3 4tC« 

5IC Ul^S^ttiHT— ^KCI*. A7jAs/778ni 0 
-1~1 0 - n;&>£<i:©ifc7J#- h&TlCA-X-/ h*Hl 

ri j i*ai^nrfifc»-5c:<t4^b. roj lim^n! 

[0043] m 7 1*. ia<?«?aisn 3 1 ©«BK*^-r y □ 
0 7ic^-r«fc?>ic. S3f?$ij?aigp 3 i 

*-hS^*<JaiSP3 1 1 <h-fcU**ai3 1 2<t^t>»fi£ 
3*l-5. /H-hS^Sijaia5 3 1 1 li. A7J#-hfHtX 

«ffl*{%#^--5. HrU^^ai3 1 2li. £<D\±Ay7 
[0 0 4 4] ffi7Jg*lHtgffg|l3 2li. A7)/<-;7 7 

gp 1 o-i~i 0 -nii>e>m^mmmns o£g<tu 

T. A7J/<v7 7fll1 0-1 ~1 0 - n li<*fcoaj^^— 
;U3 4ici2ii-r-5. 

[0045] m^)fiF^ni^2imsP3 31*. tiw&m«iis 

"111^5 1 Sr^fiSUT. A^y^SM 0-1-1 0 
[0 0 4 6] matt. Si<SiSiJ8P8B3 1 icfc-SIBfiattJlro 

*ir\ ;i?-hs^4i]fflisP3 1 m. A^i^-hs^xt 

HjTjtf-hfMI Y£j*j£-r£ (Xryy8 0 1). Z\<0 

sic^«6;*46e»nfcA^7t<- bmmzu? vuoM&om 

tl-5. ^toi*a&e.ft;fcA7j*- MB#/tfj*)tf- hlWRf 

*H*SJf5ggt?li. SSIH (#0->-#1-*#2->- • 
•-»#N-1) <k-T5. g^N- 1 (DiKli. STOICS 

#>1zMR-C<bm\Ztltno&T'bt3H\ tfi7)tf 

ftzm\zmbzrLZfio>-$>\z&vnmznz>. -ffcfc 



[0 0 4 7] H9(i. A^^-hS^XiJii^7|?-hS 

n = 4cdJ8^(c. ATj/K-hS^xii. iHf?*ttii<Dg(c: 

[0 0 4 8] 3:(C. a»AICS^X*. ^»BrC0£A 
7)U 0 . m& B£ tf-hStN £ It 

* (Xf!/^8 0 3) . fl/T. lE5aBAiN5|j3ST*n 

tf. -tru^^gP3 1 2*<. m^j^- hSjR«va*n?7-r 

5 Ufi/7'8 0 4) . ^»B^Nia±TS>n 

[0 0 4 9] -bl>*£fll3 1 2lC«fc-5m^*-hSiR» 
S-Cli. §^AOA^<->77SP (JUT. A7JA 

vyrAtmU) ICfcUT. S^Y<Dttt7)/t>- h (JU 

{ti7j5J^<i:dA^fi-r-5. ajTjtf- MMfe© 

A?jA>77aiicJ:»jd5W$nTfce>-r. a^^jut) 
nrr*. airj/K- hX)«<fe<DA7j/<-y7 7gnic«ty I 5 : s^ 

ftTO-5*><!:?li. -feU^^8P3 1 2 -SJtiTJtf 
IBffeS*SS9(c roj ICJ-fe-yh^ft. a5rj*-hA<A7J 

ru A7j/<y7 7gn*<ai7j^- h^aic/t 

[0 0 5 0] jy±<DJ:5ICLT. A7J/<\y7 7 

L. IE»A^M^-5 Uf778 0 5) . *0)m. X 
7778 0 3lzmr3T&&BlZ£2>ni£*&m : &n'nls. 
^l»B*tN*S|-C»+ll^ A7J/<>77 AIC*}-r-5tii7J 
^-hS«5!t31*llf7U. £»BA<NJa±-C;&*lli\ ^ 
TCDATJA y 7 7 SNottf «ffl7J/t«- hSiRjiaS*^T 

i*. aiTj^-h3H«^a*i7e>A7jAy7 7gi?(D)iiss« 
[0051] iaf?*asi&^7u/i:>-r>7-h:^sii3 o 
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•>7?gPl 0- 1 ~1 0- nlCgSr SittlC. w^rF 
nTICScK A7J#- hi 00-1-1 00-n <ttti7J# 
- h 1 0 1-1 — 1 0 1 - n<DWV/*4ry b&7>-< vJ- 

[0 0 5 2] @1 0(4. 7tt-h»N = 4 0)/^y hSE» 

0. 1. 2. 3A<iijy=3Te.tl.5<!:-r-5. aj7l3S3£ttiE 
Rrr^CfclCfcoT, A?lA->7rgU#0li. tt}7J#- 

#114. ai7i*-h#o. #i. # 2 ic*fr-5m*ji$sf! 

A<T£TO&. A7VW 7 7S?# 2 14. tti7J*-h# 
2. #3(Ctt*£ffi7]'#{i8;&*Tl*TO-5. A7JA^7T 
g|i#3l4. aj7)^-H#0. #3ICtt-r-5ttiXj2$Mil#T 

[0 0 5 3] tf-KS^$iH81gfl3 1 1 14. A7J* 

a>o5iiu. ATj^-hS^xBiafpMaosicssflsn 
■5**. mxj*-h«*iYi4. N = 4ni<oiafS5^asicH 

jt. -b^^^sB3 1 214. a?»A<»:&»B*fflo;fci6« 

ICfctJ. #2-*#3-*#0-># 1 fcfK3A7l/1?:7 7M 

te(T-5ai7j/K- hStRjaarii. #3-*#o-># 1 -*# 

[0 0 5 4] fflJtSttffiTli. ±T<Dtil7J7t?- M4£©A 
7JA\y7 76INcfc,5^;*nTUfcU<DT. AWy7 7 
fflJ#2lc*fr-5tti7J7t«-hS«MS-Cli. {ij7J^-h# 
3-»#0-+#1-*#2ICS£5JHjrefc£U7l:t£m. A7J 
/<777»# 2 I4iti7jtf- h# 3 !CttTram7Ji*i>r£8l 

[0 0 5 5]3:lc. A7V<-;/:7 7S5#3lc*f-f£ttl7J3lt 
-h3URMJ!£itffbT. mTJ/H-h#3-»#0-*# 1 

(4A7J/<5/7 7gP#2lC«kt>T(5W*nTl^-5©-C , v SS 

A7j/<-y7 7sn#o-»# i <DJi-cm7i^- hja«*as* 

*-h#2. #i©HJAW«Mt5. 

[0 0 5 6] JU±W«fcp|CUT. 11 0O«»b4T 
(DA7)/<->7 7SPIC«t--5aiTJ/R- K»R«*l0(fSTL 
7tB#^«Dttl^01 1 (Cijrr. 

[0 0 5 7] ±T(DA7jA-/7 7a5IC*}-r5ffi7)7ti- h 
9*U&»t«r7'l/*:£:&f*. WTJS^ttiRffS^^'J 3 
4lCft|ftSn-5tti7lS*«iH-r-^KDSSC03-e. J* 
Hb/ttBTjfiFPllCffl^r-SAT)^- httt^j*- hcD$l 
»*fe1t-C%£2n«KIS« TOj CRjtT*. 



picx-<->5 i 3E«ign2 o 

[0058] ja±©<tpic *mmmiz&ntt. atj 

Ay7 7»1 0-1-1 0-nA«lcaS7J5K-h*5*^ 

uti\< ciuy. tga©A7jA<v7 7an o-i- 

1 0 - n*»&(Dai7lS**<®S5bTF^OA7jA\y77 
SB 1 0-1-1 0-n**/X$-y h£2Hre£fc<fc-5H 

[0059] jtffliwicKi&^nsiSfpiiaJiicfcu 

T. SWlC{ti7J/K-hiB^Ma«rll^-r-5A7jA-y7 7 

su i o-i~i o-nSr. fa&sm&mft-rzitzfiz-r 

&1±TIK©T. A7JA->7 7|B1T^¥>&:/'C^-^ h*- 
[0 0 6 0] £SIC. #A7jA«y7 7ffl1 0-1-1 0 

0oia^g*^-r-5fctX(c-re.-ti-To<o3T. s-a 

7JAy7 7fil1 0-1—1 0-nlCi$l\T. JSSfcajTJ* 

[0 0 6 1 ] 01 2(4. Igf5*J8Pg|l3 1 lc «fc-&SH<$;i&31 
©idftaXfeoffil^^f 7n-ft- Si 2* 

^Ra-r-si. *r. #-h«4*m»3 1 1 14. Art* 

-hS^Xiaj71*-hS^Y«:j*^-r-5 

20 1) . co^T-y^TI*. ATitf- h§**XI4. # 

u aj7i/K-hs^Yi4. iHffteawBai&©S(c^«)* 

7J#- hHff©i*»73(COl\T(4a^<D7);*«:fflt\SC 
*HtSfBffi-C(4. SSJI (#0-^#l-» 
#2-»- • --»-#N-1) <fr-5. S^N-1<D»:(4. 

s^oic^«-r^ 0 jtfc'b. gmmmt—miz&g-rtsi 

/t. A7JA>7 7S^X^M«fr-5^-f m» 

i&mwm'at<tizmiz : ji&tSLi<nz>ij o \z& untis 

tl-5. tiO>*t)<Vn<Dtif\Z. A7J/<^7 7§^X^|E 
[0 0 6 2] 01 314. A7jtf-h§^X<Liti7J*-h 

i^YwisiiDa^s^t. si 3*^ra-r-5t. *- 

hi»N = 4CDti#(C. A7J^-hS^XI4. 4ia<DlH(? 
«lS«lcSM3tX*A<. ttJ7J^-hS^Y(4. |IH$M3 

[0 0 6 3] J3CIC. ^IkAlCS^Y*. a?#B(C0£A 
TJb U7J71 202) . a?»B£#- hSSNtttK 
^"S Uf«/7"1 2 0 3) „ -E-LT. SI»B*<N^;-ST 
S>ni4. -blx^^gU3 1 2A<. A7J/<-v77iB««iS* 
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m'fj-tz (*Tvzf\ 204) . t>u ffijaBAtNmji 

[0 0 6 4] -fcU^^gP3 1 2 lC«fc.5A7jA»/7 7 3iiR 

mji-cb. *-r. s^A©m^7K-h («t, m**- 

hAtSE) ICfcUT. S^X<OA7jAy77gB (1U 
T. A^<y77Ai:gjE) A>t>ii6£-5A7jA-;/7 7llI 

B. *<DA7JAs/ 7 7 SJICtijTJ/tf-h A IC A>r.y h£jfc 

irrzz.t A*A-y7 7 6iwft!icoaj7j*- 

3 i 2«<«jfr-5A7j/'Cy7 7SP&j©rtsnsaic«fcuffi 
g-c£*. ctDrtSBSiawiSffMtS^ic roj icu-fe-y 
h^n. ATjA-v^r^aiTJi^pi^ii^f ssic *» 
jfc-r-srtsi^a* r i j icn»f-r-5. A7jA-.y77g]w 

b. ffiTjs^ttiags^tu 3 4 icts*ftsn*ai7js^ 

tti«x-7\/U£#!!rrsc<fcTffifiT£*. 
iresTi*. A7jA->7 7is»iiasTai7jpifl6A^s-r 

■5A7jA^7 7a?©)IRSIi. U S^N-1<D 

2cb. s^oic!i§igt--5. )t£u cti(i-^ncia#r 

[0 0 6 5] JU±©±PlCUT. aiTJ/H- hAIC^-T* 
A7jA-y7 7S*RMa*<»7^-5<!:. £»BlCl£AP3f 

u £»A£M#rr* u 7^7*1 205) . 

7f5»?1 2 0 3 lzm-oT$£&.BlZ£Z>W?£it!m&nft 
U ^»B;!><N5fc;Wt?&nB. tllTJ^-hAIC«^-*A 

7]A y7 7jS«toa*n?7U. aE»BZ)tNiu±-rfcn 

B. ±T©aj7J#- Hc«-rSA7jA^7 7JHJR«iSd< 
^TLfcCtlCfcy. iaf?MSI*»T-r*. *SUfiJBflg 
TB. A7jA<y77iS»W!lS*'ffpai7J/H-h<DlllSli 
SSIBtU S*tN- 1 <D/KB. s^oicss-r-s. L, 
fctfoT. *?k1&m&<r>?.7-y-f\ 2 0 5TB. &»A 
IC1 £*nJfiU/l:<g£/tf-H»N-m#UfcSfey£AlC± 

7 7iM«4ftS*?75 A7JA-> 7 7 8B<DJI&£fl!!<DI!!&<fc 
bT*>&U<7)BS5*T i b/j:0. 
[0 0 6 6] !H#ffig£^7U/i:.*-1'>7-t:*ai3 0 
B. iB7Js*BIfi^JSligP3 3£^UTaj7)if5T£A7JA 

2/77911 o-i~i o- mceja-r -stttic a^^F 

BlICg-rK A7J#- hi 00-1~1 00-n <hai7j7K 
- h 1 0 1 - 1 ~ 1 0 1 -n«)IW<r!/ h*<X-f 
>^2*V5«fc5lc;*-1'-;/5 1 3E»a5 2 0 
[0 0 6 7] 01 4B. #-h»N = 4©A>r»/ hX» 

CT. Affi7J^- h§^/A7jA-y77S^<tLTIi 
0. 1. 2. 3/)<iijy^Te>tx5<!:-r-5. tU7)S*#32 
fi^ty 3 4|ctHA£ti-5tU:fc£3tlXjH7-7 p JI'£# 



JH-f -SCilCfcoT. A7JA«/7 7S»# OB. ajTj^- 
h#2lCJll7)*<i/l<'C^Tl%-5. A7)A2/77§ll# 1 
B. aj7)tf-h#0. #1. #2. # 3 |CiB7J^<ffl;&<T 
*TH*. A*Ay77»# 2B. aj7J*-h#l. # 
3 lcm7Jig«i;&<T€Tl\£. A*/^7 7*#3B. m 
7J*-h#0. # 3 lC{ll7J^<iA<T?^ Tlx*. 
[0 0 6 8] *r. tf-hS-3$J3PgB3 1 1 B. Atj* 
-h&^X hg^YSr^ft^tt&jrr -5. in 

j2Eoa«J. A7J^- hS^XBN0cD!Hff«iS«IC^M 

s*i*a«. tfj7)*-h$^YB. h#«ui<dkc3es3 

ft*. *5*i6fl5ffiTB. A7J/K- hif XBX = 3. ft 
7J/K-hS^YBY = 2lC;*^5n)J:i:f -5. Sit. -fe 
ls**ff3 1 2B. &aA£B£m*fc$iJ8Plc<l:y. # 
2-»#3-*#0-»#l iZUotiiJirt-bm-ZAJvtv? 
7M«!I*li5. aj7J/|?-Mc*5B-5A7JA-y 
77SJRMSTB. #3-# o-»# 1 -»#2|CS£r)A7J 
A 7 7 MTU A Wfig/»<L* o frtt**- £. 
[0 0 6 9] tJJJMttfgTB. ±T(DA7JA^7 7SI?B<fc* 

-h# 2|C**-r-5A7jA>7 7S»?it!lS-CB. ATJAy 

77 # 3-»# o-»# i -># 2 icsepjisumasutts 

S. ai7J7K-h#2BA7]A^77g|l#0(cai7Ji i Fpr* 

[0 0 7 0J&IC, tfi7J#- h#3lC*fr-5A7J/<y7 
7>S««ia*llftUT. A7JA^77# 3-»# 0-»# 1 
-»#2ICS£?]llJ?TfcS-f*J&<. ai7J^-h# 3BA7J 
A2/7 7gfl#3IC£ii7jglFnT£-5*.-5. WT. tii7)#- h 
#0^1 <7j|IHTA:fiA2/7 7 3«#UI£lt?TLT. SO 
TO-3A7JA ;/ 7 79105 5. "tft-fft A7J A -y 7 7 SP 
# 1 . 2 lC{i57)rFBl«:^^.5. 

[0 0 7 1 ] W±<D<fcplCLT. 01 4(Dt«fig/^e>±T 
<Dai7J#- h lC*f-r -5 A7J/< -7 7 7 ig^Ml^T Ufc 
B$^S<DttSg*01 5|C^f. 

[0 0 7 2] ±T<Daj7J^- HCW«A^»771 
««ka*<**TL.«:^:e)B. fljTJS^ttiRSS^^E 'J 3 4 
IC»WStieai7JS*«iR7 i -7 r ;UcD^ig<D5^. «ll 

Lfcm7ji i F5r(cffla^--5A7j7f«- h taiTj/K- h©i§* 
^fcatstvssss roj ics^-rs. > 

-C>7-e^BP3 0B. fiK3iUfcJU7JrF^IICffia-r-5A 
7)^- h<httl7J^- hOlBTA^r-/ h^»*n-5«fc5 

[0 0 7 3] iU±<0«fcplC. ate|Uk)Ett(Cj:tltf. ^tB 
7]*- hl01-1~10l-n *tJlHICffi7JfiFBr*^A 
•5A7JA y7 7gP*j*S:UTt\< CilCfcy. ffllft©A 
7jAs/7ra»l 0- 1 ~1 0 - nfr&CDtfiTJSjKtfffiSS 
LTBf^:OA7J/ , <y 7 7SH1 0 — 1—1 O-ntfA^-y 
h * 2Hf-C * ^ < ^: -5 H O L 7" P y * > ^**5fe±r -5 C 
tUft<ttU. ^^-7*2/ Kro(Sj±<!:A-y7 7ain«S 

[0 0 7 4] S/t. S«flW(CP^te$tl-5IHf?Sft3aiC*3lx 
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1 o i - i - i o i - n zmfemmcomrTTZttltlz-? 

[0 0 7 51 $ & (C, &art#- H01-1-101 
SM 0 - 1 ~ 1 0 - n <D&mmiZM LT, SffllC&fiE 

s^x^^fctficrstrriKo-c* art^-M** 

A^Ay7T»(CfiTtt/t<ry hi**- 
[0 0 7 6] JU±, ff^UUHMKDJBffi^^f-fT*:^ 

Sft^fcco-m&lVo 
[0 0 7 7] 

mya^^A^m^^mmmz^mt. »Art/t? 

a& h ol?q ^OTB^-ra c t 
[0 0 7 8] sinn(cH«6dn«iiff«9(cfii\ 

[0 0 7 9] £<&|C* &A^A-/7Ta5T^ft-*n-5ai 
rt#- hSJR&JicoJS&art*- hOfcSEIil/^lcglL 

Tr*<fcftlcr&ttTl\<rJ>T» *ArtA*:7 7TliSfc 

art*- k^t^w^a^ n#--tf^»«an*. 
[0080] *>t, *»wic«tntf. &art*-h;wi 

fcm*»^*^it4A^A!y7Tffl**fiUTtK 
CJ:U. «tt©A^Ay77»^6coa^B**«lfRL 
fctg-^IC* Hffffi<DArtAy7 7aW>SA<r-;/ h£art"C 

[0 0 8 1 ] £Min(cMi6Sft«IRf»«|L9(C&l\ 

t, «fflfcA^A^7TiBiR«a**?7-raa^*-h 

*ISf?MScDXft<t:^(C-r6)1tTt\<^>r. art*-h 

[0 0 8 2] 3 #art#-hTJMr*ft*ArtA 
777 Btt*MM) Art A ^77 0OttKJIUy ICBB UT, 
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